Modification of alternative splicing by antisense oligonucleotides as a potential chemotherapy for cancer and other diseases.
It has been estimated that greater than 35% of all human genes undergo alternative splicing. The process of alternative splicing is highly regulated and disruption of a splicing pattern can produce splice variants that have different functions. Certain splice variants that are associated with induction of cell death, regulation of cellular proliferation and differentiation, cell signaling, and angiogenesis are present in a variety of cancers. Several of these cancer-related alternatively spliced genes will be discussed in this review. In addition, alternative splicing is associated with several genetic disorders such as beta-thalassemia, cystic fibrosis, and muscular dystrophy. Control of pre-mRNA splicing patterns with antisense oligonucleotides presents an attractive way to potentially treat and manage a variety of diseases. This review will discuss potential gene targets for antisense oligonucleotide induced modification of alternative splicing patterns. Furthermore, the chemistries and delivery strategies of antisense oligonucleotides will be discussed.